Supplementary Methods
Exome capture and sequencing. For whole exome capture the SeqCap EZ Exome Enrichment Kit v3.0 (Roche NimbleGen), based on the human genome build GRCh37/hg19 with a 64.19 Mb sequence capture design, was used following a modified manufacturer's protocol with pre-capture multiplexing adapted to the Sciclone Liquid Handling System. In short, after Covaris E210 fragmentation of genomic DNA (1 μg) the Illumina TruSeq DNA libraries were prepared on the robotic system using Gold Standard DNASeq protocol. Adapter ligated DNA fragments were enriched by eight cycles of pre-capture PCR. Samples were manually pre-capture pooled with a combined mass of 750 ng for the baits hybridization step (47°C for 71 hours). After washes, the captured multiplexed library was amplified with 18 cycles of post-capture PCR. Size, concentration and quality of the captured material were determined using an Agilent DNA 7500 chip. The success of the enrichment was measured by qPCR SYBR Green assay on a Roche LightCycler 480
Instrument evaluating one specific genomic locus within the amplified sample library and amplified captured Illumina paired-end sequencing. In brief, genomic DNA (3.0 μg) was sheared on a Covaris E210 instrument followed by Agilent adaptor ligation. The adaptor-modified DNA fragments (150-300 bp) were PCR amplified (six cycles using Herculase II fusion DNA polymerase) with SureSelect Primer and SureSelect Pre-Capture Reverse PCR primers (Agilent technologies) and hybridized to SureSelect baits (Agilent Technologies) for 24 hours at 65°C, using an Applied Biosystems 2720 Thermal Cycler. After the washes the eluate was PCR amplified (16 cycles) in order to add the index tags using Sure SelectXT Indexes for Illumina (Agilent Technologies). The final library size and concentration and sequencing were carried out as described previously with a paired end run of 2x101 bp to reach mean coverage of 7596X of the approximately 51.2 Mb target region.
Image analysis, base calling and quality scoring of all the sequencing runs were processed using the manufacturer's software Real Time Analysis (RTA 1.13.48) and followed by generation of FASTQ sequence files by CASAVA.
Exome data analysis. Sequencing reads were trimmed from the 3' end up to the first base with a Phred quality >9 and were mapped to the Human reference genome (GRCh37) using GEM 1 to generate BAM files containing only properly paired and uniquely mapped reads (see coverage on the target regions per sample in Supplementary Table 3 , according to the manufacturer's instructions. All site-directed mutagenesis products were sequenced to confirm the presence of the mutation and were subcloned into either the XbaI and BamHI restriction sites of pcDNA3.1(-).
Transactivation activity assays.
A 600-bp fragment of the human CXCR4 gene promoter, which contains one Fox Binding Element, was cloned into the NheI/NcoI restriction sites of the pGL3-basic vector (Promega) by directional PCR using normal human genomic DNA as previously described. Immunocytochemistry. The HEK-293T cells were seeded on coverslips placed into 24-well plates were transiently transfected with DNA constructs encoding FOXC2 and different GPATCH3 variants. All of the transfections were performed using the SuperFect Transfection Reagent. After the transfection, the cells were washed once with DPBS (Dulbecco's Phosphate-Buffered Saline) and cultured for 24 hours. The cells were then fixed with 4% paraformaldehyde for 10 min at room temperature, followed by incubation with phosphate buffered solution containing 0.2% Triton X-100, 10% fetal bovine serum (FBS), and 5% bovine serum albumin for 30 min at room temperature. The recombinant proteins were detected using an anti-myc antibody (Santa Cruz Biotechnology) (at a 1:500 dilution) at 4°C overnight followed by a Cy2-conjugated anti-mouse IgG (Jackson ImmunoResearch Labs,1:1000 dilution) for 2 hours at room temperature. Finally, the coverslips were mounted on glass slides using polyvinyl alcohol mounting medium with DABCO containing DAPI (40,60-diamidino-2- , and yolk sacks were manually removed under a light stereomicroscope SMZ18
(Nikon) using microdissection needles. Pools of 50 zebrafish embryos were homogenized in extraction buffer (Tris HCl pH 7.4 50 mM, IGEPAL 1%, NaCl 150 mM, EDTA 1 mM, PMFS 1 mM, Leupeptin 1 µg/µl, and NaF 1 mM). The extract was centrifuged, and the supernatant was frozen at -80°C. The protein content of each sample was quantitated using the Bicinchoninic Acid Protein Assay Kit (Thermo Scientific), following the manufacturer's recommendations.
Alcian blue cartilage staining. 96 hours post fecundation (hpf) MO injected and wild type larvae were fixed in 4% paraformaldehyde overnight. Larvae were washed with PBS-Tween (PBST) to remove paraformaldehyde, bleached in 3% hydrogen peroxide and 1% KOH solution to remove pigment, and then were washed again three times in PBST. Larvae were incubated overnight in an Alcian blue solution (0.1% Alcian blue, 5% HCl and 70% etanol), rehydrated in a staged ethanol series and treated with 50 mg/ml trypsin for 2 hours at 37ºC to dissolve brain tissue and allow visualization of pharyngeal arch cartilages. Bright-field images were taken using a Nikon SMZ18 microscope equipped with a Nikon DSRi2 digital camera.
Confocal imaging of Tg(sox10:eGFP) reporter fishes. Gpatch3 knockdown of embryos obtained from Tg(sox10:eGFP) reporter fishes (kindly provided by Dra. Cavodeassi) was performed using the gpatch3 ATG morpholino oligonucleotide (MO) purchased from Gene Tools, LLC. Embryos were injected with 2.0 ng of MO at the 1-2 cell stage. Embryos (96 hpf) were anesthetized with 0,02% Tricaine (MS222) (Sigma), mounted in 2% methylcellulose (Sigma) and visualized using an LSM710 Zeiss confocal microscope. Fluorescence emitted by the GFP reporter protein was registered at 494-552 nm. Z-Stack maximum intensity projections of embryos were obtained with ZEN software (Zeiss). were captured with Agilent SureSelect XT Human All Exon v4 (54Mb) and the rest with Nimblegen SeqCap EZ Exome Enrichment Kit v3.0 (64Mb). 
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